Viremia and Clinical Manifestations in Children with Rotavirus Infection
To the Editor-We read with interest the recent article by Fisher et al. investigating rotavirus antigenemia in patients hospitalized for acute diarrhea during a major outbreak of enteritis [1] . Antigenemia was demonstrated by EIA in 30 (42.8%) of 70 children and was confirmed by reversetranscription polymerase chain reaction (RT-PCR) in 12 (66.6%) of 18 children. Rotavirus antigen levels were commonly detected on the first day of illness, peaked 1-3 days after symptom onset, and remained positive beyond 1 week only in a minority of convalescent children. Interestingly, an association between antigen detection in the serum and severity of clinical symptoms was suggested, since (1) there was a nonsignificant tendency for severity of illness to be associated with higher serum optical density values, as assayed by EIA; (2) in 1 of 2 deceased children, viral RNA was demonstrated in the serum; and (3) antigenemia was higher in children with primary infection than in those with subsequent infection, and it is well known that primary infection is usually more severe [2] . Unfortunately, no detailed data on extraintestinal involvement and its potential association with antigenemia were provided. This is an interesting issue, since the extraintestinal spread of the virus may occur through the blood [3] .
In light of this, we would like to mention the results of our recent investigation on 54 immunocompetent children hospitalized for acute diarrhea who were prospectively evaluated by nested RT-PCR for the presence of rotavirus RNA [4] . Viral RNA was detected in the blood of 9 (64.3%) of 14 children with documented rotavirus infection but in no child with diarrhea of other origin. The presence of rotavirus RNA in the blood was associated with high fever and/or evidence of extraintestinal involvement. However, severe clinical manifestations were absent in all children. This finding suggests that viremia by itself is not the major determinant of severe illness.
Taken together, both the study by Fisher et al. and our study indicate that viremia is common in rotavirus-infected children. We suggest that future targeted studies should clarify whether specific rotavirus strains or a higher viral load are more frequently associated with severe and/or extraintestinal manifestations. There were 18 deaths among the total of 86 cases found within a radius of ∼10 km around a petrochemical plant that was the probable source of contamination [1] . From January to March 2004, we sampled aerosols produced by industrial cooling towers and by an industrial sludge water treatment basin to search for Legionella bacteria by use of a new experimental method. To date, management of this serious biological risk has relied solely on the monitoring of water quality. The only known contamination vector is the aerosol, and the transfer function between contaminated water and air remains unknown. Our contribution, which is based on the collection of large volumes of aerosols and the detection of Legionella bacteria by fluorescent in situ hybridization (FISH), offers an interesting new approach, leading to NOTE. Cooling towers were sampled after completion of a weekly decontamination procedure that had been imposed by local authorities. BCYE, buffered charcoal yeast extract; DAPI, 4 ,6-diamidino-2-phenyl indol; DL, detection limit; FISH, whole-cell fluorescent in situ hybridization; QL, quantification limit (!1 cell/ m 3 ); +, hybridized Legionella species present in the 50 microscopic fields observed; Ϫ, hybridized Legionella species not detected in the 50 microscopic fields observed.
more realistic information about human exposure to these pathogens.
Aerosol sampling was performed on 5 cooling towers from different plants and on an aerated sludge water treatment basin. Aerosol sampling was performed directly above the fan of the cooling towers, on the edge of the basin close to the aerators, and at some distance downwind and upwind of the basin. Two sampling series, 1 with and 1 without the aerators being operated, were performed.
An experimental bioaerosol collector (a cyclone-like device) was used to collect the airborne bacteria. The aerosols penetrated the sampler tangentially to the cyclone wall where they impacted. The wall was constantly washed by a filtered (0.2-mm pores) deionized water flow (160 mL) that circulated in closed loop, so as to concentrate the collected aerosol particles. The cutoff diameter of the experimental cyclone was 0.9 mm, with a collection efficiency of 100% for aerosols у1. Airborne Legionella bacteria were quantified by FISH [2, 3] , as adapted from the method described by Manz et al. [4] , using a mix of 3 specific probes validated for Legionella bacteria-LEG705 (5 -cTggTgTTccTTccgATc-3 ), LEG226 (5 -TcggAcgcAggcTAATcT-3 ), and LEGPNE1 (5 -ATcTgAccgTcccAggTT-3 )-that were labeled with CY3 dye (Eurogentec) at the 5 end. This method yields results within 48 h (vs. 14 days for the standard method). In parallel with the FISH method, the cultivable fraction of aerosolized Legionella bacteria was evaluated using the standard method [5] . Last, 4 ,6-diamidino-2-phenylindol (DAPI) was used to evaluate the total number of airborne bacteria, by counting under an epifluorescence microscope (Olympus) [6] .
All investigated sites generated bioaerosols with concentrations of bacteria ranging from to cells/m 3 5 6 1 ϫ 10 1 ϫ 10 (DAPI staining). Among these airborne bacteria, Legionella bacteria were detected by FISH at all sites. Nevertheless, Legionella bacteria represented a small fractionbetween 0.05% and 0.9%-of the total airborne biocontaminants. Moreover, no cultivable Legionella bacteria could be detected using the standard method, even when the use of FISH showed that there were concentrations of ∼ Legion- (table 1) . A remarkable result was obtained with the bioaerosols generated from the sludge water treatment basin operated with aeration; cultivable Legionella bacteria were detected at the same level as that found using the FISH method. This important finding enabled us to establish for the first time, to our knowledge, that there is a direct relationship between the epidemic L. pneumophila strain and that found in the aerosols collected close to the aerated basin: airborne L. pneumophila presented the same profile of macrorestriction of genomic DNA as the epidemic strain detected in patients [1] .
Aeration of the sludge water treatment basin induced a diffusion of contaminated aerosols in the study zone, with, however, a decrease of the airborne Legionella concentration of a factor of 10 at 270 m downwind of the basin. At this distance, the air- 1 ϫ 10 ation of the sludge water treatment basin (during the second sampling series), aerosols were generated with bacterial concentrations that were significantly higher (∼2-fold) downwind than upwind of the basin. However, compared with the concentrations that were found when the aerators were operating (during the first sampling series), a 2-log reduction in Legionella concentrations and an absence of cultivable Legionella bacteria, resulting in a lower dissemination of these bacteria in the air, was found in the aerosols when the aerators were not operating. Our investigations during the outbreak of legionnaires disease in Pas-de-Calais enabled us to perform in situ sampling of aerosolized Legionella bacteria by use of novel methods and demonstrated, for the first time, that there was a relationship between the suspected contamination source and the epidemic strain. Sampling of airborne Legionella bacteria emitted by cooling towers and sludge water treatment basins, coupled with whole-cell FISH detection, offers more realistic information on human exposure to these bacteria than does standard water analysis. 
